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Transition Joints: Hybrid Materials in Power Generation

U Ferritic (cost -effective) and austenitic (high
temperature performance) steels are used
INn power generation plants

U Challenges:

u Coefficient of thermal expansion (CTE)
mismatch

U Carbon migration across the interface
U Mitigation:

U Nickel based alloys used as weld filler material
to mitigate CTE mismatch

Gauzzi & Missori, Journal of Mat. Sci., 1988
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Transition Joints Enabled by AM: Continuum
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Existing work focused on linear changes in
composition

Sridharan et al. reported an increase in
hardness in the gradient region

Zuback et al. observed a hardness gradient
across the transition zone

Brentrup & DuPont, Welding Journal, 2013
Galler et al., Met Trans A, 2019
Subramanian et al., Welding in the World, 2021



Linear Grading: More Gradual Composition Change
Results in Shallower Carbon Chemical Potential Gradient
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Practical considerations change things

What is the minimum distance over which
composition can be changed? (typically, ~2mm)

Keep the length of the transition zone as small as
possible d AM is expensive still!

Is linear composition change the most
efficient?
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How To Decide Composition Changes?
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Variations in coefficient of thermal expansion calculated at each step

= ;-'”‘u U.S. DEPARTMENT OF

.0/ ENERGY

OAK RIDGE

National Laboratory




Step Change in CTE Variations Advice Composition of
the Transition Zone
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